Introduction

S
ickness absence has high costs for society in terms of lost productivity and workers' compensation. In Italy, during 1990-99, its cost for the state has been estimated approximately at 0.5% of the Gross Domestic Product. 1 In most developed countries, absence spells tend to be longer than 1 week, with a ratio above three between medium-long and short spells (below or above one week) in Italy, France, Germany and Belgium 2 ; therefore, especially programmes aimed at decreasing medium-long spells would greatly reduce production losses due to sickness absence. Sickness absence is only in part determined by illness or health conditions, 3 whereas social, cultural and individual factors appear to play an important role. Particular relevance on sickness absence rates would have national policies on payment for lost work days 2 and workplace and local community attitudes. 4 Employment characteristics have also been found to influence sickness absence rates, with wide variations observed by firm size, 5 economic sector 6 and type of contract 7 suggesting an effect of job insecurity on the risk of absence. Furthermore, exposure to various workplace physical and psychosocial factors has been associated with sickness absence, especially ergonomic factors, 8, 9 low job control, 10 low social support 11 and bullying or violence in the workplace. 5, 12 Among individual characteristics, higher rates have been found consistently associated with lower socio-economic status, 10, 13 female gender 14 and obesity, 9, 15 whereas the relationship with age, smoking, alcohol consumption, marital status and presence of children in the household appears more controversial.
However, most studies assessed determinants of sickness absence in a circumscribed number of economic sectors, occupations or firms, which limits the generalizability of their results to the general population, especially with regard to the relative contribution of the different factors. Moreover, we are not aware of any study on sickness absence conducted on samples of the general population in Italy. Therefore, aim of this study was to investigate, in a national representative sample of Italian workers, the effect and the relative importance of sociodemographic and work-related characteristics, including exposure to hazards in the workplace, on the risk of medium-and long-term sickness absence.
Methods
Data collection
In 2007, a cross-sectional survey based on a two-stage sampling design (municipalities and families) was conducted by the National Institute of Statistics on a representative sample of the Italian population, as the Italian component of the European 'Labour Force Survey 2007', including 81 812 men and 89 684 women. The European Labour Force Survey is conducted in the 27 EU countries and 2 EU candidates countries (Croatia and Turkey) on a continuous basis, to obtain information on employment, job search and attitudes of subjects in working age towards the labour market. 16 Furthermore, the 2007 edition included an ad hoc module on working conditions and injury occurrence. 17 A list with all the questions in the questionnaire is available in the Labour Force 2007 User Guide. 18 In Italy, the survey was conducted on 75 000 households, sampled with substitution of those non-responding, for a maximum of three substitutions allowed, and included 0.3% of the total Italian population. 19 Households response rate was 95%; 4.5% of the records had one to three items with missing information, which were corrected by imputation. 20 Subjects were interviewed by trained interviewers using a
Computer Assisted Personal Interview (CAPI) technique, by means of a standardized questionnaire on socio-demographics and employment status, among the others. For those who were employed at the time of the survey, information was collected through the same questionnaire on sickness absence, employment characteristics, injuries in the previous 12 months and exposure to a set of physical and psychosocial hazards in the workplace.
For the present analysis, the study population was restricted to subjects employed in working age (15-64 years) and consisted of 36 145 men and 24 618 women. Sickness absence was investigated limited to the week before the survey and assessed asking subjects whether they did not work during the whole previous week, together with the reason for it; those reporting not having worked because of illness or other health problems were considered cases, whereas those absent for other reasons (n = 1562) were excluded from the analysis. By means of the interview, the following socio-demographic variables were assessed and explored as potential determinants of sickness absence: 10-years age group, gender, educational level (elementary, low secondary, high school diploma, university degree), occupational social class (manual, non-manual workers), geographical area of residence (North, Centre, South) and citizenship (Italian, foreigner). Employment characteristics considered in the analysis included type of employment (employees with permanent contract, employees with temporary contract, self-employed workers), job seniority (0-36, 37-120, 121-240, >240 months), work schedule (full-time, part-time), economic sector (employment or not in sectors entirely or mainly belonging to the public administration, including government, armed forces, education, health care and social assistance), firm size ( 15, 16-49, !50 workers), shift work (yes/no), work injuries in the past 12 months (yes/no). Furthermore, current exposure to seven types of occupational hazards was assessed through yes/no questions: dusts, gases, vapours, fumes or chemical substances; excessive noise or vibration; working in awkward postures, moving heavy loads or performing movements harmful for health; being exposed to the risk of work injuries; excessive workload; bullying or discrimination; threat or violence. Since the two variables bullying/discrimination and threat/ violence were strongly correlated (r = 0.26) and the latter had low prevalence (1.7%), threat/violence was excluded from the analysis.
Data analysis
Prevalences of sickness absence and other subjects' characteristics were computed as weighted proportions, in order to keep into account the sampling design of the survey.
Associations between sickness absence and independent variables were estimated by logistic regression. Model building was performed according to the method proposed by Hosmer and Lemeshow 21 : in a first analysis the effect of each variable was assessed in a model adjusted for age group; in a second step, a multivariable model was fitted using a stepwise forward procedure, limited to variables with P < 0.25 in the age-adjusted analysis, selecting those with P < 0.05. Since a significant interaction between gender and education was observed (P = 0.03 for the lowest educational category), all analyses were stratified by gender.
Population attributable fractions (AF) of sickness absence for each independent variable in the gender-specific final multivariate models were also computed.
Analyses were performed using Stata version 10.0; in particular, AF were calculated by means of the 'aflogit' command, which allows taking into account in the computation overlap among prevalences of the independent variables included in the logistic model.
Results
A description of the characteristics of the study population is shown in tables 1 and 2. The sample included $40% females. There were considerable gender differences in the frequency distributions of education, type of employment, part-time work, manual work and employment in the public administration. Prevalence of exposure to the different workplace hazards was in a range 14-21%, except for bullying or discrimination (4.3%), and was also quite different between genders, especially for noise or vibration, for dusts, fumes, gases and chemicals, and for the risk of injury, all more common among men.
The prevalence of sickness absence during the whole reference week was 1.2% (1.0% among males and 1.4% among females). In the age-adjusted analysis (table 3, second and fourth columns), a statistically significantly higher risk was observed in both genders for employment in larger firms or in the public administration, tenure or temporary employment (vs. self-employment), injuries in the previous 12 months and all the occupational hazards investigated, except for excessive workload. Also, a lower risk of absence was found in both genders among shift workers in an analysis excluding self-employed subjects, none of which reported to work on shifts. Among males, a strong inverse gradient by educational level and an excess risk for manual work were observed, whereas among females only the category of low secondary education was statistically significantly associated with sickness absence. Living in the South was associated with the lowest prevalence of sickness absence in both genders, with differences reaching statistical significance for males living in Northern Italy and for females living in the Centre.
In the gender-specific final multivariable models (table 3, third and fifth columns), regarding socio-demographic characteristics, only manual work was statistically significantly associated with sickness absence among females, and among men only education, whose gradient was steeper than in the age-adjusted analysis. Concerning employment characteristics, in both genders a statistically significantly higher risk was found among permanent employees, compared with self-employed workers, for employment in firms with more than 15 employees, for having had an injury in the past 12 months and for exposure to risk of injury and to bullying or discrimination. Furthermore, exposure to noise or vibration increased statistically significantly the risk of sickness absence among men and exposure to ergonomic factors increased it among women. Only among men, employment in the public sector was associated with a higher risk of sickness absence. The effect of shift work was evaluated through an analysis restricted to employees, which revealed a statistically significant lower risk among shift workers in both genders (OR = 0.33 and OR = 0.39 for women and men, respectively), adjusting for the other statistically significant variables (data not shown).
AFs of sickness absence for the variables included in the gender-specific final multivariate models are presented in table 4. The highest AFs were observed for lower education among men (64.2%) and for permanent employment among women (36%), although the latter was also high among men (58%). In both genders, the fraction attributable to employment-related factors was higher than that attributable to socio-demographic determinants (men: 80.5% vs. 64.2%; women: 64.4% vs. 15.1%). AF for occupational hazards, including having had an injury in the previous year, was 31% among men and 24% among women (21% in both genders excluding injuries in the previous year).
Discussion
In this study, several socio-demographic and employment-related characteristics were associated with the risk of medium-and long-term sickness absence, including education, occupational social class, type of employment, firm size, employment in the public sector, shift work and occupational exposure to noise or vibration, ergonomic factors, injury risk and bullying or discrimination. Most factors showed associations in both genders, although some differences were found. For example, among men education displayed a strong inverse gradient with sickness absence, whereas it was not associated among women; on the other hand, manual work, the other socio-economic indicator available in the survey, was associated with absence among women, but not among men. Similarly, the association with exposure to noise or vibration observed among men was replaced by that with exposure to ergonomic factors in the analysis on women.
The fraction of sickness absence attributable to employment-related factors was higher than that attributable to socio-demographic ones, especially among women, where the risk of absence was mainly explained by employment-related determinants. A high attributable fraction for exposure to work hazards was also observed, consistently with the results from other studies, 22, 23 which nonetheless accounted for a minor part of the employment-related factors.
The comparability of the findings with previous reports is limited by differences in the study design, especially regarding outcome definition and adjustment for potential confounders, but the results appear generally consistent with the literature.
Regarding socio-demographics, an inverse gradient in sickness absence by socio-economic status (SES) has been consistently observed, 24, 25 independently of the indicator used for assessing SES. This social gradient is possibly attributable to the effect of exposure to unmeasured workplace hazards, such as intense physical work, exposure to low temperatures, low job control 10, 15 or low social support, 11 to which are more commonly exposed workers with lower education. However, such a gradient may also reflect the known SES inverse gradient in health. The same considerations would apply to the other SES indicator available in the study, i.e. manual work, which was associated with sickness absence among women. The finding that, among the two SES indicators available in the study, lower education increased the risk of sickness absence only in men and manual work only in women suggests that their ability in classifying social status in the work force may differ by gender, with education better capturing social differences in men and manual work in women.
The increased risks related to larger firm size, permanent work and employment in the public sector confirm the results of other studies. [5] [6] [7] These findings appear interpretable in the light of the work done by Ichino and Riphahn, 26 who, based on their analysis on different case studies in Germany and Italy, conclude that employment protection regulations represent a major source of the differences in absenteeism rates observed among countries, types of contract (tenure vs. non-tenure) and sector (public vs. private). In particular, regarding firm size, it is worth noting that in the present study the greatest difference in risk was found between firms with less than 15 workers, where employment protection is low and workers can be easily fired in Italy, and those employing more than 15 people, in which dismissal is allowed only for severe misconduct of the workers or because of economic failure of the employer. Frequency of sickness absence has been found to decrease with economic recession and growing unemployment, 27 when the possibility of being laid off is higher, which would also support the influence of employment protection on sickness absence rates. This finding may explain the lower risk of absence, which however became non-significant in the final multivariate models, among workers living in the South, where unemployment rates are higher than in other regions of the country.
According to data from the National Institute of Statistics, in 2007 unemployment rates were 3.5% in the North, 5.3% in the Centre and 11.0% in the South 28 . Among workplace hazards, exposure to loud noise has been found to increase the risk of sickness absence, especially for long spells of absence, with relative risks roughly comparable with those we observed among men. 8, 29 Noise is a known psychological stressor, which has been associated with endocrine response in stress hormones, 30 self-reported stress 31 and psychological complaints. 32 A high risk of injury in the workplace 8 and exposure to various ergonomic factors have also been reported as risk factors for sickness absence, in particular heavy lifting and repetitive movements, 5 manual material handling 15 and awkward postures. 9, 15 The gender differences observed, with associations with noise or vibration in men and ergonomic factors in women, may reflect the known work gender segregation phenomenon, implying for men to have on average jobs with a higher exposure intensity to noise than women, and for women higher levels of ergonomic exposures than men. 33 Among psychosocial characteristics of the workplace, our results support the association between sickness absence and bullying or threat of violence observed by other authors. 5, 12 Also for these associations the increase in risk was similar or slightly higher than the estimates in this study. Regarding negative findings, exposure to indoor air pollution, such as fumes, dusts or vapours, has never been associated, to our knowledge, with sickness absence, whereas the relationship with high demand or workload presents conflicting results in the literature. [34] [35] [36] Although part of the observed associations between workplace hazards and sickness absence may be attributable to the causal effect of these factors on health, this is not considered the main mechanism underlying the increased risk of sickness absence for being exposed to occupational factors. In fact, it has been rather suggested that sickness absence is one of the possible ways of coping with working activities exposing to high stress or high physical demands, through the reduction of time of exposure to workplace hazards. 37 A plausible explanation for the reduced risk observed among shift workers is the selection towards non-shift work of less healthy subjects, which, nonetheless, is not ascertainable through a study with a cross-sectional design, as the present one. In fact, this finding appears at odds with the results in the literature, given that most studies did not find a significant association and a few even reported an increased risk. 38, 39 Shift work, and especially night work, has been associated with several health conditions, including gastrointestinal, mental and cardiovascular disorders. 40 However, several limitations need to be considered in interpreting the results of the present study.
First, information on sickness absence was rather crude, being limited to absence during the whole previous week. Therefore, it was not feasible to study separately long and very long spells of absence, which may have different determinants, or to examine the effect of potential determinants on frequency and duration of the spells. Also, because of the short observation period, very long spells of absence could have been overrepresented in the outcome. Another limitation concerning the outcome is that we were not able to discriminate absences due to illness from those caused by work injuries, which may have produced an overestimation of the prevalence of sickness absence in the previous week and a distortion of the risk estimates for the workplace factors investigated. Nonetheless, the proportion of subjects reporting injuries in the previous year was only 2.6% of the sample and exclusion of these workers did not change the results, except for the OR related to the risk of injury, which increased, as expected. Furthermore, information on sickness absence was self-reported, which may have reduced its accuracy, although a high correlation between self-reported and objectively assessed information on sickness absence has been reported by different studies. 41, 42 In support of the validity of our outcome assessment, a recent Italian study, using pension records data from a national sample of employees in the private sector, estimated a sickness absence rate during the whole previous week quite comparable with that observed in the present study (1.95% vs. 1.60% for permanent and 1.25% vs. 0.95% for temporary employees), 43 also considering that manual workers, who generally display higher sickness rates, were more represented in the sample of workers from the private sector (60%, Leombruni, personal communication) than in our study population (55%).
Regarding the observed associations with workplace hazards, it seems difficult to exclude that the corresponding odds ratios have been overestimated, because of a possible differential misclassification of the exposure to these factors by case status. In fact, the assessment of the exposure was conducted through self-reports and cases may have over-reported exposure to workplace hazards, compared with non-cases, to justify their higher rate of sick leaves, in analogy to what has been hypothesized for early retirement, 44 or as a result of the health conditions underlying sickness absence. However, because of the wide spectrum of diseases possibly associated with sickness absence, this eventual reporting bias is expected to be smaller than in studies where specific associations between workplace hazards and diseases were investigated, such as those between ergonomic hazards and musculoskeletal disorders or between psychosocial hazards and mental health.
Last, although the most important risk factors for sickness absence were taken into account, it was not possible to control in the analysis for several potential confounders, such as chronic morbidity, smoking, obesity and work-family conflicts, which were not assessed in the survey. In particular, lack of information on morbidity precludes the possibility of attributing with relative certainty to shirking the higher risk of absenteeism observed among workers with higher employment protection, such as those employed in the public sector or in larger firms, rather than to presenteeism of the workers' categories characterized by lower job security. 7 A recent Italian study, using data from a national health survey conducted in Italy in 2005, actually found that male temporary employees (OR = 1.39) had a higher risk of presenteeism, compared with permanent employees, 45 suggesting that part of the lower risk of sickness absence we observed among workers employed in less secure jobs would be attributable to presenteeism. Such a finding is of particular concern, given the increasing job insecurity in industrialized countries and the fact that presenteeism is suspected to cause or aggravate several health problems. 7 In conclusion, a statistically significant effect of several workplace hazards, socio-demographic and employment characteristics on the risk of medium-and long-term sickness absence was found in a national sample of Italian workers, with higher attributable fractions for work-related than for socio-demographic factors in both genders. The high fractions of sickness absence attributable to permanent work and to employment in larger firms suggest that, besides illness, employment protection is the most important determinant of sickness absence; however, our results seem to confirm previous research showing that a reduction in the exposure to physical and psychosocial hazards in the workplace may contribute to reduce the level of absenteeism.
